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Amendments tn the Claims: 

Thi. listing of claims replaces all prior versions and listings of claims in the 



application: 



licrin pnfClaims : 

1. (Original) A marine riser, comprising: 

(a) a riser pipe having an outer riser pipe surface; 

(b) anannularsheamsunoundingtheriserpipeandfonningacondmtbetweenthe 
enter riser pipe surface and an inner surface of the a»,u.ar sheath, the annular sheath havmg an 
■"■"Tat.e-onepairofnoz.lesfordischarginswa.ercan.edhytheeonduitoutof.he 
annular sheath in a direction substantially t^gential to the outer surface of the annular sheath-, 

■ „henthemarineriserisbesetbyacunen,thedUchargeofwa.erby,heatleast 
onep^rofnozzlessubstantiallypreventingflowseparationofthecnrr^tonado™^^^^ 

of me marine riser and «>ereby substantially preventing hydrodynamte drag and VIV Utat the 
marineriserwouldexperienceintheabsenceofthedischargeofwaterbytheatleastonepatrof 

nozzles. 

2 (Oripnal) The marine riser of claim 1 whe^in the annular sheath is an elongated 
cylinderhavingaver^ealdintensionextendinglengthwisealongthecylindricala^u^^^^^^^^ 

Id Wherein the at least one pair of nozzles comprises a pair of slot-nozzles extendtng along 
vertical dimension of the cylindrical amiular sheath. 

3 (Original) TTte marine riser of claim 2 wherein the pair of slot-nozzles are 
disposed substantially opposite one another on .he cylindrical ^ular sheath; and the at leas, one 
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pair of nozzles including a second pair of slot-nozzles disposed substantially opposite one 
another on the cylindrical annular sheath, 

4. (Original) The marine riser of claim 1, further comprising a system for pumping 
water through the conduit to at least one of the pair of nozzles. 

5. (Original) The marine riser of claim 1, further comprising a system for rotating 
the annular sheath and the at least one pair of nozzles relative to the riser pipe 

6. (Original) The marine riser of claim 5 wherein the system for rotating the annular 
sheath includes a gear for rotating the annular sheath and the at least one pair of nozzles relative 
to the riser pipe and a gear motor for driving the gear. 

7. (Original) The marine riser of claim 6 wherein the system for rotating the annular 
sheath further includes a ring gear supported by a bulkhead surrounding the riser pipe and at least 
one pinion gear for engaging the ring gear 

8. (Original) The riiarine riser of claim 6 wherein the gear motor is located separate 
from the marine riser. 

9. (Original) The marine riser of claim 7 wherein the annular sheath includes an 
inner tube surrounding the riser pipe and an outer tube surrounding the inner tube; wherein a 
region is formed between the riser pipe and the inner tube, the region containing buoyancy 
material; and wherein the system for rotating the annular sheath is for rotating the outer tube, the 
inner tube, and the at least one pair of nozzles relative to the riser pipe. 

10. (Original) The marine riser of claim 1 wherein the at least one pair of nozzles 
comprises at least four slot-nozzles disposed around the outer surface of the annular sheath, the 



AttomeyTbocketNo.: 10431-005001 



4 



Applicant 
Serial No. 
Filed 
Page 



Neal A. Brown 
09/875,209 
June 4, 2001 
5 of 17 



Attorney 



locketNo.: 10431-005001 



U,e condd. ou, of me outer surface of me annular shea* in response .0 me d,r..,o„ of me 

current. 

, 1 (Ori^nal) The marine riser of claim 1, firter comprising a system for rotating 
me marine riser relative toaplatform 60m which me marine riser is deployed. 

,2 (Original) The marine riser of claim U wherein one of me pair of nozzles is 

located substanhally on an opposite side of me annular sheam from me omer nozzle; and 
Ireinme system forrotatingmemarineriserincludesacontrollerforrotatmsmemannenser 

in response to the direction of the current. 

13 (Original) The marineriser of claim 1 wherein me conduit comprises a pair of 
pipes, each of me pipes coupled to a respective one of the pair of nozzles. 

U. (0ri9nai)ffiemarineriserofclaimlwhereinmeconduitcomprisesatleas.one 
duct in fluid communication wim at least one of me pair of nozzles. 

15 (Original) The marine riser of claim 1, fiulher comprising a tail-je, nozzle for 
discharging water canted by the conduit out of me annular sheam in a direction substanually 
normal to the outer surface of the annular sheam. 

16 (Original) The marine riser of claim 15 wherein the amrular sheath has an 
elliptical shape; wherem me pair of nozzles are located approximately 180 degrees from one 
Ilmealredansularlyaroundtheoutsidesurfaceofmeelliptic. annular Sheam; w^^^^^ 

.l,e pair of nozzles discharge water in a direction suhst^Ually parallel to one anom. an 
tjentialtotheoutersnrfaceofmeannular Sheam; and whereinthetail-ietnozzletsl^.^ 

applxmtately90deg^ftomeimerofmepairofnozzlesanddischargeswatermad.rect,on 
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nor^a, .0 fte ou.er surface of U,e a^ular shea* an. — a„y para..e. .0 *e 
direction of water discharge by the pair of nozzles. 

n (OriginaDThenraHneriserofCaintiewhereintheoutersurfaceoftheannul. 
sheath has angular locations of 0 degrees, ,80 degrees, and 270 degrees; and wheretn one of the 

"!flotJ.les islocatedwithinarangeofSandSSOdegreesontheou..^^^^^^^ 

Lular sheath, the other of the pair of slo.-nozzles is located wittan a range of 75 and 190 
rglsontheontersurfaceofthe annular Sheath, andthe...-ietis,ocatedw,th.„ara„geof260 

and ,280 degrees on the outer surface of the annular sheath. 

,8 (OriginaDThemarineriserofclaimiawhereinthepairofnozzlesandthetail-jet 
are all slot-nozzles extending along a vertical dimension of the annular sheath. 

1,. (Original) -nte marine riser of claim 15 wherein the tail-jet is controllable to 
discharge water and not discharge water. 

2„ (Original)TT>emarineriserofclaiml,«hercon,prisi„gat«l-finextending 
^mthe^ular sheath inadirectionsubstantiallynonualtotheoutersurfaceoftheannular 



20 

\ 

sheath 



21. (Original) The marine riser of claim 20 wherein Ure tail-fin is foldable such that it 
can be retracted within the outer surface of the ammlar sheath. 

22 (Original) The marine riser ofclaim 20 wherein the am,ular sheath has an ^ 
elliptical shape, whereinthepair of nozzles^locatedapproximatelylSOdegre^^^^^^^^^ 
Jher measured angularly around the outside s^face of the ellipttcal annular s^«n 
,he pair of nozzles discharge water in a dir«=tion substantially parallel to one ar^oth. and 
tangential to the outer surface of the annular sheath; and wherein me ta,l-fm ts located 
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.pp—, 90 deuces ^.eHh.of«.epa.ot„o.,es and ..ends fro„^^ 

Z direcUon subs,a„«a..y nonna. .o «,e ou.« surface of U,e annular .heafl, and a„bs«n.a..y 

parallel to the direction of water discharge by the pair of nozzles. 

23 (Original) The marine riser ofclaim 22 wherein the outer surface of the a^iular 
sheath has' angular locations of 0 degrees, .80 degrees, and 270 deg^. and whet^in one of the 
pair of Slot-nozzles is located within arange of 5 and 350 degrees on the - - ^= 
Liar Sheath, the other of the pair of slot-nozzles is located within a range of 175 and 190 
degrees on the outer surface of the annular sheath, and the tail-fin is located wtthtn a range of 
260 and 280 degrees on the outer surface of the annular sheath. 

24 (Original) The marine riser ofclaiml, further comprising: 

(a) a buoyancy ring disposed between the riser pipe and the annular sheath, the 
buoyancy ring surroundingtheriserpipe and formingabuoyancy cavity between the instde 

surface of the buoyancy ring and outside surface of the riser pipe; and 

(b) buow material disposed within the buoyancy cavrty. 

25. (Original) A marine riser, comprising; 

(a) a riser pipe having an outer riser pipe surface; 

n,) atelescopingamrularsheathsurroundingtheriserpipeandformingacondutt 
betweentheouterriser pipe surf^e and aninner surface ofthetelescoping annular sheath, the 

telescoping annular sheath including: 

(1) a first cylindrical section, and 

(2) a second cylindrical section tt,a, can be substantially inserted in and substanually 

extended from the first cylindrical section. 

(e, atleastonepairofnozzlesextendingttaou^atleastoneofthefitstandsecond 

cylindrical sccfions of the telescoping amtular sheath for discharging water canied by the condutt 
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out of the telescoping annular sheath in a direction substantially tangential to the outer surface of 
the telescoping annular sheath; and 

(d) when the marine riser is beset by a current, the discharge of water by the at least 
one pair of nozzles substantially preventing flow separation of the current on a down-current side 
of the marine riser and thereby substantially preventing hydrodynamic drag and VIV that the 
marine riser would experience in the absence of the discharge of water by the at least one pair of 
nozzles. 

26. (Original) The marine riser of claim 25 wherein the second cylindrical section 
includes a seal for engaging the riser pipe and for substantially preventing water from escaping 
the conduit. 

27. (Original) The marine riser of claim 26 wherein the riser pipe is surrounded at 
least in part by at least one annular buoyancy ring; and wherein the seal comprises an inflatable 
toroidal ring that is controllably inflatable and deflatable to engage each buoyancy ring. 

28. (Original) The marine riser of claim 25, further comprising a pump for pumping 
water down through the conduit and to the at least one pair of nozzles. 

29. (Original) The marine riser of claim 25, further comprising a system for rotating 
at least one of the first and second cylindrical sections and the at least one pair of nozzles relative 
to the riser pipe. 

30. (Original) The marine riser of claim 25 wherein the marine riser is rotate-able 
along the lengthwise axis of the telescoping annular sheath. 

3 1 . (Original) The marine riser of claim 25 wherein the conduit comprises a 
cylindrical annular space between the riser pipe and the telescoping annular sheath, a diameter of 
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the cylindrical annular space decreasing from the first cylindrical section to the second 
cylindrical section. 

32. (Original) The marine riser of claim 25 wherein the water is dischargeable from 
the at least one pair of nozzles while the second cylindrical section is being extended from the 
first cylindrical section and while the second cylindrical section is being inserted into the first 
cylindrical section. 

33. (Original) The marine riser of claim 25, fiirther comprising at least one cable 
extending from an upper terminus of the marine riser to a bottom terminus of the second 
cylindrical section for reducing loss of discharge water during retraction of the telescoping 
aimular sheath. 

34. (Original) A marine production riser system, comprising: 

(a) a plurahty of production riser pipes; 

(b) a cylindrical sheath surrounding the plurality of production riser pipes, the 
cylindrical sheath having an outer surface; 

(c) a conduit within the cylindrical sheath; 

(d) at least one pair of nozzles for discharging water carried by the conduit out of the 
cylindrical sheath in a direction substantially tangential to the outer surface of the cylindrical 
sheath; and 

(e) when the marine production riser is beset by a current, the discharge of water by 
the at least one pair of nozzles substantially preventing flow separation of the current on a down- 
current side of the marine production riser and thereby substantially preventing hydrodynamic 
drag and VIV that the marine production riser would experience in the absence of the discharge 
of water by the at least one pair of nozzles 
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35. (Original) The marine production riser of claim 34, further comprising a system 
for rotating the cylindrical sheath and the at least one pair of nozzles relative to the plurality of 
production riser pipes. 

36. (Original) The marine production riser of claim 34 wherein the at least one pair of 
nozzles comprises at least four slot-nozzles disposed around the outer surface of the cylindrical 
sheath, the at least four slot-nozzles being independently and collectively selectable to discharge 
water from the conduit out of the outer surface of the cylindrical sheath in response to the 
direction of the current. 

37. (Original) The marine production riser of claim 34, further comprising a system 
for rotating the marine production riser relative to a platform from which the marine production 
riser is deployed. 

38. (Original) The marine production riser of claim 37 wherein one of the pair of 
nozzles is located substantially on an opposite side of the annular sheath from the other nozzle; 
and wherein the system for rotating the marine production riser includes a controller for rotating 
the marine riser in response to the direction of the current. 

39. (Original) A marine vessel that may be beset by a current, comprising: 

(a) a platform for deployment in a body of water in which currents may be present; 

(b) a riser deployable by the platform, including: 

(1) a riser pipe for conducting material from the bottom of the body of water to the 
platform, the riser pipe having an outer surface, 

(2) a sheath surrounding the riser pipe and forming a conduit between the outer riser 
pipe surface and an inner surface of the sheath, the sheath having an outer surface, 

(3) at least one pair of slot-nozzles located on opposite sides of the sheath from one 
another, the pair of slot-nozzles for discharging water carried by the conduit out of the sheath in 
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a direction substantially parallel to one another and substantially tangential to the outer surface of 
the sheath and at a velocity greater than a velocity of a current that may beset the marine vessel, 
and 

(c) the discharge of water by the at least one pair of nozzles substantially preventing 
flow separation of the current on a down-current side of the riser and thereby substantially 
preventing hydrodynamic drag and VTV that the riser would experience in the absence of the 
discharge of water by the at least one pair of nozzles. 

40. (Original) The marine vessel of claim 39, further comprising a system for rotating 
the riser so that each of the slot-nozzles is discharging water in a direction substantially parallel 
to the direction of the current. 

41. (Original) The marine vessel of claim 39, further comprising a system for rotating 
the sheath relative to the riser pipe so that each of the slot-nozzles is discharging water in a 
direction substantially parallel to the direction of the current. 

42. (Original) The marine vessel of claim 39 wherein the at least one pair of slot- 
nozzles comprises a plurality of pairs of slot-nozzles, the slot-nozzles being independently and 
collectively selectable to discharge water in response to current direction. 

43. (Original) The marine vessel of claim 39 wherein the riser further includes a tail- 
jet nozzle for discharging water carried by the conduit out of the sheath in a direction 
substantially normal to the outer surface of the sheath. 

44. (Original) The marine riser of claim 43 wherein the sheath has an elliptical shape; 
wherein the pair of nozzles are located approximately 180 degrees from one another measured 
angularly aroimd the outside surface of the elliptical sheath; wherein the pair of nozzles 
discharge water in a direction substantially parallel to one another and tangential to the outer 
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surface of the elliptical sheath; and wherein the tail-jet nozzle is located approximately 90 
degrees from either of the pair of nozzles and discharges water in a direction substantially 
normal to the outer surface of the elliptical sheath and substantially parallel to the direction of 
water discharge by the pair of nozzles. 

45. (Original) The marine riser of claim 44 wherein the outer surface of the elliptical 
sheath has angular locations of 0 degrees, 180 degrees, and 270 degrees; and wherein one of the 
pair of slot-nozzles is located within a range of 5 and 350 degrees on the outer surface of the 
elliptical sheath, the other of the pair of slot-nozzles is located within a range of 175 and 190 
degrees on the outer surface of the elliptical sheath, and the tail-j et is located within a range of 
260 and 280 degrees on the outer surface of the elliptical sheath. 

46. (Original) A marine riser, comprising: 

(a) a riser pipe; 

(b) a substantially cylindrical sheath surrounding the riser pipe, the sheath being 
designed to be at least partially submerged in water, the sheath enclosing a conduit for holding 
water and having an outer surface, the outer surface of the sheath having an up-current side and a 
down-current side such that the up-current side may be beset by a current present in the water in 
which the marine riser is at least partially submerged, the current having a velocity and a current 
direction, the sheath having a first separation location where the current tends to separate from 
the outer surface in the absence of energetic discharges from the outer surface thereby causing 
hydrodynamic drag and vortex-induced-vibration ("VIV") on the marine riser; 

(c) a first nozzle formed in the outer surface, the first nozzle having a first nozzle 
location within 10 degrees up-current and 5 degrees dovm current of the first separation location, 
the first nozzle location being measured angularly along the outer surface relative to the first 
separation location, the first nozzle for discharging the water contained in the conduit out of the 
outer surface and into the water in which the marine riser is at least partially submerged at a 
velocity greater than the current velocity and at an angle substantially tangential to the outer 
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surface at the first nozzle location and substantially in the current direction so as to substantially 
prevent flow separation of the current on the down-current side of the outer surface and thereby 
substantially prevent hydrodynamic drag and VIV on the marine riser caused by flow separation 
at the first separation location; 

(d) the substantially cylindrical sheath having a second separation location where the 
current tends to separate from the outer surface in the absence of energetic discharges from the 
outer surface thereby causing hydrodynamic drag and VIV on the marine riser, the second 
separation location being located approximately 180 angularly degrees angularly around the 
substantially cylindrical sheath fi*om the first location; and 

(e) a second nozzle, having a location within 10 degrees up-current and 5 degrees 
down-current of the second separation location, the location of the second nozzle being measured 
angularly along the outer surface relative to the second separation location, the second nozzle for 
discharging the water contained in the conduit out of the outer surface and into the water in 
which the marine riser is at least partially submerged at a velocity greater than the current 
velocity and at an angle substantially tangential to the outer surface at the second nozzle location 
and substantially in the current direction so as to substantially prevent flow separation of the 
current on the down-current side of the outer surface and thereby reduce hydrodynamic drag and 
VrV on the marine riser caused by flow separation at the second separation location. 

47. (Original) The marine riser of claim 46, further comprising a third nozzle located 
substantially 90 degrees between the first nozzle and the second nozzle measured angularly 
along the outer surface, the third nozzle for discharging water contained in the conduit out of the 
outer surface and into the water in which the marine riser is at least partially submerged in a 
direction approximately normal to the outer surface and substantially parallel to the current 
direction. 

48. (Original) The marine riser of claim 46, further comprising a control system for 
aligning the first and second nozzles to be within 10 degrees up-current and 5 degrees down- 
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current from the respective first and second separation locations as the current direction changes 
relative to the marine riser. 

49. (Currently Amended) The marine riser of claim 46 35 wherein the first and 
second nozzles are slot-nozzles having a slot opening that is between about 1/32 inch and 1/10 
inch. 
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